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Scene and Evidence Collection

There are numerous aspects to scene investigation which entail a law
enforcement perspective and a prosecution perspective.




Scene and Evidence Collection
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Participating at the crime scene provides the prosecutor an avenue for
to experience first hand what occurred and possibly provide
prosecution insight to assist law enforcement.




Scene and Evidence Collection
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Prosecutors will have a different outlook of the scene than law
enforcement and can make note of the potential issues and strengths
for trial.




Scene and Evidence Collection
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Trial presentation begins at the scene. The scene walk through provides
the roadmap for the trial presentation.




Traditional Evidence Collection
IMethods

The standard evidence measurement tools in the past, today and well
into the future. Technology will not replace these items; however, it can
improve upon the foundation that has been established. Accuracy and
precision has improved with technology.




Electronic Evidence Collection

The use of survey equipment for crime scene measurements has been
used over the past three decades. This equipment has increased
accuracy of measurements.




Electronic Evidence Collection
IMethods

’

3D Scanning.




Electronic Evidence Collection
IMethods

Drones



Electronic Evidence Collection
IMethods
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rones provide the ability to have photos of the
surrounding areas




Comparison Of Aerial Diagrams

GIS/Google Earth Type Diagram Drone Aerial Photograph Diagram







Collision Reconstruction is based on ...

Newton’s First Law of Motion

A body at rest remains at rest, a body in
motion remains in motion unless acted upon
by an unbalanced external force



/ Collision Reconstruction is based on ...

Newton’s Second Law of Motion

If acted upon by an outside force, the center of mass
of the body will accelerate in the direction of the
force. The acceleration of the center of mass is
directly proportional of the force acting upon it and
inversely proportional to its mass.



Collision Reconstruction is based on ...
Newton’s Third Law of Motion

For every action there is an equal and opposite
reaction. The opposing forces are equal in magnitude
and opposite in direction.




Terms

Area of Impact

The place on the road or ground closest to the
first contact between the colliding objects;

impact/collision suggests a series of events
which usually involve motion in an area over a
period of time.
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Terms

Gouge Marks
A pavement scar deep enough to be easily felt
with the fingers.

Scrape Marks
A broad area of a hard surface covered with
many scratches or striations made by a sliding
metal part without great pressure.
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Gouge Marks




Terms

Skid Mark
A friction mark on a pavement made by a tire
that is sliding without rotation.

Scuff Mark
A tire friction mark made by a tire that is both
rotating and slipping on a road or other surface;
can also be called a yaw mark.
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id and Scuff Marks

Sk

Scuff Mark

Skid Mark
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Terms

Contact Damage
The deformation or defacement resulting
from direct pressure or another object or
surface in an impact; direct damage.

Induced Damage
The damage to a vehicle other than contact
damage; often indicated by crumpling,
distortion, bending, and breaking.
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Contact and Induced Damage

Contact Damage Induced Damage
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Terms

Coefficient of Friction

A number representing the resistance to sliding of
two surfaces in contact with each other.
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Terms

Drag Factor

A percentage of what a vehicle can achieve based
upon the tested coefficient of friction of the
surface.
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Vericom 4000DAQ

e —

vcaooopaq,”

erformance Computer

2G to 100G
1 to 1000 Hz

Super easy to install and completely portable, single
suction cup with ram mount, self leveling.

The Vericom 4000 DAQ is the newest product produced by Vericom Computers.

It is an instrument used to measure road friction and vehicle performance
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Vericom 4000DAQ

(\,_v.’: PC Communications by
S e ~ /E\ “S_ = USBport.
—> Bluetooth up to 100 mete
= SD card & 3ea RS232 port:
] OHZ GPS = Streaming data.
Built-in

Vericom Speed

GP$Speed

-0.20 \

Vericom Distance

coeloration (G}
=
s

Internal 2 axis angular
Pitch rate gyro for measuring
yaw and automatic
pitch adjustment

g Degéleration
0603 /
o Braki

Yaw

Time (Sec.)

The development and use of the Vericom has spanned over 25 years.

Accuracy while calculating speed and distance from acceleration and

time. Its accuracy has been accepted in court. The 4000DAQ offers Run

Duration Protocol and will plug into the vehicles power control module to

further calculate with more accuracy. GPS Link adds another check to aid

in the roadway friction calculations. 2p
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'Header| Data | VC4000 Settings | Quick Graph | Map |
Time Accelerati Speed  Dist 'GPS Spee GPS Dist GPS D-La GPS D-Lo GPS Lat  GPS Long Gyro-Pitcl Gyro-Pitc
— | Secs G |MPH ft. 'MPH ft ft ft deg |deg |deg/sec deg
v 0.000 0.000 3277 0.00 33.95 0.00 0 0 33.38562 111.86880 0.0 0.0
4 0.010 -0.268 32.71 0.48 33.95 0.50 0 0 33.38562 111.86880 -2.6 0.0
V| 0020 0364 3263 0.96 3377 099 0 0 3338562!1186880 -39 01

GPS Link adds another check to aid in the roadway
friction calculations.
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Airbag Control Modules

If the vehicle is equipped with an airbag control
module data may be obtained to assist with the
reconstruction. 2



Airbag Control Modules
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Crash data retrieval reports provide a secondary
check to the reconstructionist about methods used
and accurate speed determination. 2




Airbag Control Modules
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Scene Diagrams

Phoenix Police Department

Case Number

2009-90080543

___DrawnBy i Date Drawn Incident Date: 011509 Scale
Detective Pitts #5707 011609 Location: 45th Ave & Union Hills 1" = 30'
L 15 30
™ ™

i /’
RP) |

North 45th Ave.

West Unicn Hills Drive
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Collision Simulation HVE

Human Vehicle Environment
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D@ W ) e E + €[SIMON, Untitied Event 02 L= e © 5.00000.00250.1000/ 00000 © Key Results-Lincoln Town Car 4Dr Key Results-Dodge Intrepid SE 4-Dr Key Results-Honda Accord 4-Dr
(ATEZ O 8808 T T s ®[eyrent (Untitied) ~| ‘

SelemVunnblel Seled Yariable SelectVariable

Vanabls Vorioble|  Resut | ‘enable!

Charolet Camaro -1 {€iremaics) ki il [freraics)
Ford Crovm Victoria 4-Dr et _
HoncaAccord 4-Dr X 3 a1 L]
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For Helo. oress F1 |
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Why Use Technology in the Courtroom

* Professional
* Visual society
» CSI Effect

* Impact

» Efficiency

* The defense does not use it
« Manage juror expectations
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Demonstrative Evidence

A trial court has

wide discretion In determining

whether to allow demonstrative evidence and will not
be overturned absent an abuse of discretion.

Payne v. M. Green
636 P.2d 116 (Ap

nerg Construction, 130 Ariz. 338,

0.1981). Andrews v. Fry's Food

Stores of Arizona, 160 Ariz. 93, 96-97, 770 P.2d 397,
400-01 (Ct. App. 1989)
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Demonstrative Evidence

The admission of evidence iIs within the sound
discretion of the trial court and will not be disturbed
absent an abuse of that discretion.

State v. Hallman, 137 Ariz. 31, 668 P.2d 874 (1983).
State v. Luzanilla, 176 Ariz. 397, 405, 861 P.2d 682,
690 (Ct. App. 1993) aff'd in part, vacated in part, 179
Ariz. 391, 880 P.2d 611 (1994).
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Demonstrative Evidence

Demonstrative evidence is relevant if it illustrates or
explains testimony and will be admitted if its probative
value outweighs the danger of unfair prejudice.

State v. Chapple, 135 Ariz. 281, 660 P.2d 1208
(1983). State v. Luzanilla, 176 Ariz. 397, 405, 861
P.2d 682, 690 (Ct. App. 1993) aff'd In part, vacated In
part, 179 Ariz. 391, 880 P.2d 611 (1994)
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Trial by error?
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SPIN ANALYSIS AND
MOMENTUM
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Explanation

You did what?
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Explanation

CE-32779 Maxima Pesl-Impact Speed Analyaiz with speed &l each inlervel

Spin Analysis
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Momentum

Veh 1: 2004 Nissan Maxima Veh 2: '04 Suzuki GSX-R
Weight 3919 Weight 5399
Sq 102.12 S5, 7147 Suzuki Post Impact Speed
Sia 111.97 Sa 0 Interval |Distance| f Speed MFPH
Sk 107.38 Sap 33.31 1 160.3 0.35 41031 7147
2 337 0.9 30.16] 5852
S, = | =698 = 33.31 3 28.3 0.35 1724 50158
D=53 4 57.6 1 41671 47.09
5 46.6 0.35 22121 2212
FPost Impact Speed 7147
SPEED 1 W1 S1 + W2 s2 = W1 S3 + w2 54
3919 S1 5399 0 3919 | 10212 5399 71.47
3919 S1+ 0 = 400210 + 38587
3919 S1 = 400210 + 38587 - 0
S1 = 438797 ! 3919
81 = 111.97
SPEED 1 W1 S1 + W2 s2 = W1 S3 + w2 54
3919 S1 5399 | 33.31 3919 | 10212 5399 71.47
3919 S1+ 17984 = 400210 + 38587
3919 S1 = 400210 + 38587 - 17984 1
S1 = 420813 ! 3919
81 = 107.38
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HEAD-ON COLLISION



Police Dep.

Vehicular Crimes and Reconstruction
Detective:

ive: K. Strobmeyer #831

Department Report # 11-16081
Location: 1800 N. Pima Rd
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1800 N. Pima Rd







In my expert opinion, the officer does
not know what he is talking about.

CONCLUSIONS

It is my opinion, based on a thorough review of the file, careful examination and inspection
of both vehicles, extensive research inie crash test data and vehicle specifications, specific
erush modeling and engineering analysis to determine impact angles and impact speeds, as
well as my extensive experience investigating more than three thousand vehicle accidents,
that the Nunn vehicle was traveling in the southbound travel lane and the Lewis vehicle
was angled across the center line when the collision occurred. [n addition, investigating
police made critical calculation errors and omitted numerous evidence points in arriving at
their incorrect conclusion that the Nunn vehicle caused the accident in this case.

Methods for Speed determination were improperly applied
Vehicle were not placed in area of impact on diagram
Points deleted from log and not shown on diagram
Incorrect determination of vehicle placement
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64 to 66 60

I AVA S YIVE )l 62 to 68 59
CDR Analysis 60 to 68 60 to 68

Conclusion 64 to 65 59 to 60
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" The Expert’s Report

* Get the entire report

* Go through the report and find the raw data
* Reconstruct the crash using their data

* Does the crash make sense?

* Does what they report match your results?



The Expert’s Momentum



You Decide

Expert’s Impact

1600 N. Pima Rd

1600 N. Pima Rd

Vehicle Uncontrolled Point of Rest



You Decide
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Unit #1 Pre-Impact
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Unit #1 Post-Impact
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Unit #2 Pre-Impact










Unit #2 Post-Impact
















" Units at Points of Rest
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THE COLLISION RECONSTRUCTION

 Phoenix Police Department

Case Number

2009-90080543

" DrawnBy ’ Date Drawn Incident Date: 011509 Scale
Detective Pitts #5707 011609 Location: 45th Ave & Union Hills 1" = 30’
o 15 ao ,
= g

N o
/ West Union Hills Drive
RP)

North 45th Ave.




DETECTIVE PITTS’
COLLISION RECONSTRUCTION

*Science
Newton’s Laws of Motion

1.Every body at rest tends to stay at rest, while
every body in motion tends to remain in motion,
unless it is acted upon by an unbalanced external
force.

2.The acceleration of any body is directly
proportional to the force acting on this body while
it is inversely proportional to the mass of the body.

3.For every force exerted by a body on another
body, there is an equal but opposite force reacting
on the first body by the second.

*Physical evidence

*Conclusions
85 to 86 mph




- 142.5 FEET OF SKID




. B
I r =, TA
/ \ ag ¢ BOSCH CDR fE8EeE
System Status At Deployment
SIR Warning Lamp Status T —ﬂ‘
Driver's Belt Switch Circuit Status UNBUCKLED
Passenger Front Air Bag Suppression Switch Circuit Status SA"J' E'segs:;t

12786
iti e 12787
D E P L OY M E N T EV E N T Maximurn SOM Recorded Velodity Change (MPH] 2555
Algorithm Enable to Maximum SOM Recorded Velocity Change (msec) 85
loyment And Deployment Events (sec) 16
Time From Algorithm Enable to Deployment Command Criteria Met (msec) 7.5
S P E E D T H R OTT L E Seconds Veahicle Speed | Engine Speed Percent 4’
Bofor | (MpH) | (RPM) | Throtlle
' -5 89 5056 100
-4 91 5184 100
89 mph 100% : %2
2 61 3008 0
1 6 896 0

91 mph 100%

92 mph 100% - %&ﬂ
61 mph 0% é §EE ]
6 0% —
[ 1 ON
BRAKE SWITCH
OFF
OFF
OFF
ON
ON

- catn 4 O




With a sickcmngcjolt Mel realized thc awful
truth: he was being defended by a pair of
court-appointed light-weights, again w the

sharpest prosecutors in the county.
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THAT.CONCLUDES OUR

ARETHERE/ANY(QUESTIONS?)



